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surface to PQ9 a uniform fall from AQ to BR through the acid, a sudden drop RS at the copper surface, and a uniform fall along SD from SB to the original value, through the copper and copper wire.
Moreover let CU parallel to ON meet SD in U \ if the ends of the external circuit represented by C and D be connected to an electrometer, the potential difference registered will be represented by CU. When the battery was on open circuit the potential difference was ON the E.M.F. of the battery, and we see hence how it is that the difference of potential between the plates of a battery falls, as stated in Section 107, when the circuit is closed through an external resistance.
If we call JE the E.M.P. of the battery, E± the potential difference between the ends of the external resistance, R the whole resistance, and R^ the external resistance, then in the figure
ON=E,             CU^JS,,
and OC or R — J2X is the battery resistance. Then we have clearly
Current = tan NDO
_ E __ E-, _ E-J ~ R ~ R, ~~ R~^
145. Contact theory of a Voltaic cell. According to another theory of the cell, the copper, zinc, and acid, when on open circuit are all at very nearly the same potential, but if a copper wire be connected to the zinc, a difference of potential is established between the zinc and the copper, the potential of the zinc exceeding that of the copper by about 1 volt, and this measures the electromotive force of the cell.
In this case the open circuit distribution is as in Fig. 140. When the free end of the copper wire is connected to the copper plate its potential is raised to that of the plate and